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Motivation

Transverse Single Spin Asymmetries A,

do' = do' | do'V - Cross section for leftward Left
A, = scattering when beam polarization is N
N e 2 -
do' +do spin-up(down) Lo
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Theory: Twist-3 Collinear framework

Multi-parton correlations contribute to the cross
section
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PENE g + T
#(Q.9) o o

Ay x o(pT,S,) — o(pT,—S,)

x T® (x,x%,5,) Q@ 6 @ D(z) + 6q(x, Sl)®D(3)(z, Z)+ -

Twist-3 parton correlation func Twist-3 parton fragmentation func
(J.-W. Qiu, G. Sterman, (Z. -B. Kang, F.Yuan, J. Zhou,
Single transverse spin asymmetries, Collins Fragmentation and the
Phys. Rev. Lett. 67, 2264 (1991)) Single Transvers spin asymmetry,

Phys. Lett. . B691, 243-248 (2010))
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Heavy Flavor A

Gluon Fusion

Heavy flavor production dominated by
gluon gluon fusion at RHIC energy
Pythia 6.1 simulation (LO)

cc: gg—>cc 95%

Aoa

bb: gg —>bb 85% 2

hs 0H019S T.I

Collins mechanism: Correlation between transversely polarized parton
and transverse momentum of outgoing hadron.

Heavy Flavor Ay -> minimized Collins effects(gluon has zero transverse
spin) -> sensitive to the initial state effects such as a gluon Qiu-Sterman
and tri-gluon correlation.

(Z.-B. Kang and J.-W. Qiu, Phys. Rev. D 78, 034005 (2008))

Also sensitive to J/y production mechanisms and QCD dynamics
(D. Sivers, Phys. Rev. D 41, 83 (1990))
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Measurement of Transverse SSA for J/y

PHENIX measured transversely polarized p+p
collision at Vs =200Gev in 2006, 2008 and 2012.

J /W — u*u (dimuon) decay channel is used for
J/p transverse SSA analysis. Dimuons are
measured by the forward arm at PHENIX.
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The result is consistent with 0 & F
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Why Runl5?
p+p collision at 200GeV in PHENIX
Lumi.\Pol Luminosity Polarization
Run (pb™" (%)
2006 1.8 53
2008 4.5 45
2012 9.2 60
2015 50 60

Approximately 4x more luminosity in 2015 than
In all previous runs combined.

First time PHENIX runs p+Au. Offer a very good
chance to test nuclei dependent A.
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How we measure J/y Ay
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Gaussian Process Regression method is used for estimating the
background.

Number of inclusive dimuon events can be got by counting the real
data. AT

2%, U.S. DEPARTMENT OF Office of

EN ERGY Science




N
PH <ENIX

Getting A" (ABY)

A" and A\BC are calculated with same method
but different mass range of dimuon.

A,'"cl: Unlike sign muon pairs in the invariant mass range +20 around J/y

mass.
A, BC€: Unlike sign muon pairs in the invariant mass range 1.5 <m <2.4
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AJPSvs. pr
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Indication of non-zero Ay (3-sigma level) in first p; bin
with pAu data in both forward and backward direction.

pp result is consistent with previous result.
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2-sigma level Ay with pAu data in both forward and
backward direction.
pp result is consistent with previous result.
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Summary

New and very last results for J/psi Ay in pp at 200GeV at
PHENIX. Consistent with zero with improved statistical
precision ~1%(2015) compare with previous ones

~2% (2006, 2008 and 2012).

First ever operation with pAu collision. Results for J/psi Ay
iIndicates a negative non-zero asymmetry (3-sigma level) at
lower pT. This requires additional experimental and
theoretical investigation.

Further check will be done in next step for pAu result:
— Whether EM process or other processes are involved.
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Theory: TMD framework

Transverse Momentum Dependent Functions

If factorization of TMD functions are valid in Semi-Inclusive
Deep-Inelastic Scattering (SIDIS) processes, the cross
section data are analyzed according to a factorized

theoretical expression:
do'P>thX = 3 farp (6 k1 Q%)®d6'IRD, /. (x, p1; Q%)

— / |

Parton distribution func hard-scattering interaction fragmentation func

— \TMD Functions/

(Sivers, Collins...)

S, U.S. DEPARTMENT OF Office of

t) ENERGY science

14



PH

N
ZN)

N
ENIX

Azimuthal fitting
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